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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the stability of 
the resistance value of a resistance element and to 
reduce the contact resistances of the resistance element 
with wiring materials. 

SOLUTION: On a gate oxide film 3, there are formed a 
low-resistance polysilicon film 9a and a high-melting-point 
metal polycide film 7a laminated on the film 9a out of 
which a gate electrode is constituted. On a field oxide film 
2, there are a high-resistance polysilicon film 4b for 
constituting the resistance element; low-resistance 
polysilicon films 9a, 9b formed at both the ends of the film 
4b; a silicon nitride film 5a formed on the high-resistance 
polysilicon film 4b; and high-melting-point metal polycide 
films 7b formed on the low- resistance polysilicon films 9b. 
In an interlayer insulation film 1 1 present on each high- 
melting-point metal polycide 7b, each contact hole 11b is 
so formed as to contact electrically each high-melting- 
point metal polycide film 7b with each aluminum wiring 12 
via each contact hole 1 1b. 
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-> i) a >B1 9 b ©±fci5||Mii&JR# y im KR 7 b 
^$tvT^?>„ i«iSt&&JSi# y K7 b±oBIWBSi 
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mtM i s h7y^^©y- k »B * #1^1-5 #y-^ 

£«j&i-sffiffiin#y ->y =>«^J: owric^tLTfc 
o , HufESiSfiiL^ y ~> y =i yi©±iic-> y = ^a^btt 

s®i£fct#y ^>y =VBi«)±«^ifisiK^jRji?y -y-w k 
[»*«4] jgin^^fflffig-rsiSiffimjKy vy =>v 

4 YibZtitzi&t&fjitf}) v-y =>>mk*:ffiz-tz¥m#m 
UoW&jjfelZ&^X , &IT»IS (A) ^P, (F) £ 20 

m*?- YmtrnzTtm-tziLm.. (b) t km 

(cjgjgfeiTKy vy =>^^fi!c-t--5xm > (c) atria* 

fig-r *fi«OHu8ESsffifit# y -> y =■ >m±t , 
ifti^Mtsig, (d) mm^v avaflaB*-^ 

u ffisaasffigiTif y -> y = ^^fss^t: L--t<&&ft# 30 

y->y a^KSrJBifti-aiirtfc, jittery =»^kR 

Tit-ffiftm^ffloiSiffifcitfy ->y =tvis^jsi-ie, 
(e) fct>y- h««^ffi«<z)«riBte«fii7Ky 

~>y = vBthtKilMSAfl^y *W KHSr^i"-5X 
a, (F) mBMB^m^V^A Y*mRTfmmi&\&t7i 

9<r>v- h«^fflro{gsfct#y ->y =i>mATfmm&& 
ji*°y-y-^ k, &mcmmi&VLm*m<Dn&tfi*°v ->y 

= ^DS©psijS»c=i^^^ Hffl^iSJSfitTjf y -yy 
ffMt5ig„ 40 
IIS*^5] IS (E) (Cfc^T, IS (F) T-SufB 

tefitSf^ffl^teeetJj* y -> y =» ymzum-t 
&fct#y >y 3>R±tt«HBK»jS&jRjKy f-w kbi 

IS (F) tfc^T, MISiiiii!^JR^y-y--l' KHS.t>* 

utrsEesfittfy i/yayKo^-symc, mm 
^ffl^Buteffififci^y ->y =^±i^^:*^fflroiiiak 

[f»*«6] IS (F) fc*s^T, mfieiiiilS&JR* 50 
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yf-'f KHSt>*MIE{£j£5t,-K y ->y a yg^^--y 
SIS** 4 5 tiE*©»at*jfe. 

[0001] 

m&xfe, isttsi^^writi-sffiffifiisKy^y = 

xtftifflcic (HffilHltt) , ^SIS(0-<-^^v 
KIC; t^7>/, AD/DA3y/<-?/ii'|;lffl 

[0 0 0 2] 

MISh7V'^^©ftiiLTMOS 

(lsi) ©iSjifb-iisiB^b^s*^^*)*^, mo 
s h?^**©y- Ymmzffiffc-rztfv =>>m 
(o&m.mk&mmt£i&Mbt£^x^z>. a\x% ?-y 
mmzu&ntfv f sv =v*g75^*y->y ^^tmm 

[0 0 0 3] ^frSgl-T^-n^|5]gg^tt-r 

y-hmffi^ttfcixsfifigio^y^y^^K 

ft&mkZfiZ>. @5S.^IH6fi, iaSfet^ffiSfci©^ 

y ->y 3^r*h©jik y ->y ^^m*btt-*)%rtz>m 

&<Dm&U& (Mil) S:*i-XSWriBH-eai>5. 
[0 0 0 4] (A) ->!)3ySil©±l:LOCOSft 

&l_k£ffi\z/^Y'-7°#Vz/!) =*>£MmLtz& y y 
y 3V(c7F|sEfe^aAL, jfi^LiESrlSSL-CiSefii^y 

v^y =»>ng4£jgj&i-3c isiffifei^y ->y 3^ii4X 

hto (iSra^{b) mi 4*mmi-z>o 
[0005] (b) ttttas^-srjKrti-awttt^tf^-f 
-A'KiMUi2©fi« (iSiatt:««tv^) ^htobi 

1 4il:i/^ — v 1 5&mf$.-fZ<, 
(C) l/-^ h^^ — >1 - 5frT^^i: UHTOKl 

*V»«« ((Sfigi1S«tV^5) WHTOBf 1 4£|&£ 
L, 7^-/UK^t)^2±^HTOI^l 4 a&Mffc-f 

[0 0 0 6] (D) 7>f-/UK»ftR2±t»ofcHT 
OKI 4 a t try >co^^->fTiA*X}i@ffi 

lt«*tf4^\ HTOil 4 at*?i^tlT^^V>iB;ffi5i 
««©i«»0LJKy ->y =i^l«4 0*tC3F««Sra)tALT 



3 

£tfmu htobii 4 aTmizn&tjiXv^y 3vbi 

4 b £ffM-f3o HTOSIl 4 a^|^*1-^ 0 

[0 0 0 7] (E) (Sffifix^ll ->y 3VBI4 a±(C^- 

(F) l/^xh/^-yi7a, 1 7b5rvx^tU 
tfy ->y 3V114 a, 4 b^j/^v^LT, htt 

1&ffl<7>{g«#y v-y sty- HMbBt3±t io 
Mj$.-t?>kki>i^ tm.3&-R<offl&tii#}) ->y a^Bl 

Xh/^-yi7a, 1 7b»±t5 0 
[0 0 0 8] 1 OX8 (F) kZ.m.ttX, ?- Y 

{gjgft^y v-y 3V8i£*°y-y--f b°fc-tz>tztbiur, ? 
-h«HfflwiSffifei7}fy ->y 3^tffifct^fflwig5}g 20 

^y v-y 3^msr»j^(c^-r^, 

tt r *s«[ l ft it n tf * f>T , mmx^mmnn K 4 o 

"OVfc. ±3EIg (F) (CjoV^T, testacy 

v-y 3 V8g4 a ti^lgfit^y v-y 3^814 bS:P«Ft= 
yf-y/LT^5<DT% Site^y v-y 3VU14 b«J 

»i^fc*Kui!«a#y v-y 3^854 boiyfy^aa 

[0 0 0 9] ^<OZ.ot£^lM*M&:-fZ>JjfebhXmm 
¥6-224192 ^Wl<DJj& 2 ) &$> 30 

S„ H7ttfl6*K«2«r*i-ieWiBH-e*a. 
fl? 2 t'li, ^SfrSIS ioi±©;yK-/*'!J->!)3 
vJiio4M, ^>y =ivK{t:BIi o 5 ^-e^^tcLry 
v£-r;tv&A-f5 (a) „ y v^aA^nfc k-:/# 
y •> y => vii o 6 i&^-v y 3 v^ftBH io5±i^ 

U-^h^-yi0 8^Mt5 (B) o l/v 1 ^. 
^-vl 0 BWsD 3 v^fbail 0 5£-r*^ £ LT. 
^?-v^;Ht&v\ MSflsKi 0 3±lc K-?*# 
y->!J3y|i0 6i:^y^r>'#!)t^Kl7 7A> 40 

t» ^MBJBIWkit i o 2±^y vK-y^°y->y 3 
y*l0 4A»fe*5fitt* : Fi«r»)«i-i (C) „ 
[0 0 10] 

5 / > k-?** y -> y 3 v« 1 0 4 ic^mmm 
z&m.irz>Wi&. y y 3 vgHfcm 1 0 5 o^wxtt-ais 

LT / v K-/# U •> U 3 yf 1 0 4 (7)±ffi^I 

y v k- y ■> y 3 v^i 0 4 tcia&ti-:|st&i£&&tt so 
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•jjgfetiit^PSi-s hy 5 v^atctffl^btb-So * 

[0011] -€:^-c*«wtt, mKm^zmfo-t^m. 
mxy ->y 3V8fiMi s h7y-y^^©y- httl®£ 

[0 0 12] 

Btt, tsfet^^ffi^-rsiftifi^y ->y 3vai<tM 1 

n/tffilSfei/Ky ->y 3VBIi:^xfct>(75Tfco-C, is 

in^fiSiigK^y ~>y 3vsii x ^rossjggitfy ->y ■ 
3V<7?MSt^;hy&*ftffM£*u = v-** MMfcfcfltafe 

iSffift^y ->y 3vsiw±i{c^y 3yiM#i^ 

[0 0 1 3] immttis^x* mt&fc#v ->y 3vbi 

V8I£t£ttTl^<75-C\ ffift# : ftKiiW»i:©3^ 
K«rSft»t-CV^5©-e, iSfefei* y •> y 3 v8I-<»*^ 
[0 0 14] *38Wlci»i»S»JS*ifet4, ISln^^^lS 

rfti-sssiafiisKy 3^RiMi s h^y^^^ 
- ^siiSr«j*i-.5#y-y--r Kft*ixfc«isjR#y ->y 
^>mk*m^tz*mfo$im<Dmmjj&xh^x. ut 

»I1 (A) *»P> (F) Sr^tf 0 
(A) *3fftfiS*.jB©*^^|«6K-CH3eS^fcfttt« 

«tcy- MUkR&jBric-raig, (b) />/<e< 1 

^y ->y aygSrMtsm (c) *^«gt± 

}£St*^ffl<OiiffiM#y v/y avBifcJE&fci-SWK 
©i^ffifet^ y -> y =1 vsi±(^ -> y 3 ^mitm*Mi&-f 
5IS. (D) v-y 3v^bBI^^^^<b LTiwifefet/K 
y -> y 3 vSKc^FMfe^aA L, iBi»0i# y v- y 3 vag 
*r<£«©L<b LT{SS6t# y V y 3 VBS^^-TS kkh 

1^ vy 3vgfk8f-F^{cig}n*i L ffl»iSigjn#y >y 
3 >m^mi-T.m. < e) '>4 < 1 1 y- h mi^fi 
m<om&ktf y iy y 3 vis±^S5iBjs&R# y kbi 
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£3BfiM-4IS, (F) ftm&&mtf!)*M 

Wfc#yyy^yw&'<*--y.7\^x. Mish^ 
i?x*(D>f- YnMm<D<&mK#y yy =*>mRumm 

^ym<DW\m^y* t hm<r>i&&tfLXV yy =>bh& 

[0015] yy ^ ymikf&Z-? * ? t lt ig»#y 
^ii^ 6) y- h mmm wisjsst* yyy^ymt 
mum^-mmmmjix yyy^ ymzif v t>n, f- v 
nmmvfe&tiixy yy ^ym^y-y-y kasu y- io 

y ~yy=>ym<Dmmic=>y?'? bm<n<&mnxy yy=> 

[0 0 16] 

[0017] ^nB^fc^^^^sii, mKm** 

[0 0 18] ^W^^SMit^&COXg (E) {Cfc 

i^t, xg (f) T«*^ffl^<sffi}n^y ->y =>n 
js^y-y-^- pi^isu xs (f) k*j^-c, niR^ 30 

£«#y 1M MIXt>Wj5t^y ->y 

^Htf^ ffifit*^-ffl<75ffiffi*r[^y ->y ^^BiXtCffifit 

m?m<Dmm&&mtfyy-4 b-mzmmi-nm-tz^t 
<, ssi^^y^^ hffl^i£®jr[*y ->y =iym<r> 

So 

[0 0 19] ^?3t*^^M^S©Ig (F) jrfc 

^t, im£&JS*° \) mRtfi&i&ijitf yyy^y 
m<Ds<?-~>'ymic^ yy ^ym\M^^^n-% 40 

y^y^^--y^<D%ma^yyy ^yw&^v 

^y7Lte\ / ->tzib! l zft}f&-rZ>-?x?<DTyy *y b^— 

•^^{ntm, {£ffiin*y ->y ^iio^s- 
[0020] 

m<D7j-/U KWblf 2 #200—800 nm (~)-/ / —b 50 
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/u) (Dm&x-Bi&ztix^^. yy =>ymffi.i<vy 4- 

~50nm©y- b^)H3/i5ff^^^T^€) 0 y- hg? 
fl:)]l3.±lcy- h*g£«J&t-3lg|Jp#100~500nm» 
{Sffifei^y ->y =»^Jf 9 a ^ffM^ttT*3i9, $^(c^r 
oXfci&jgJjv-K y ->y =i yg9 a£1&mmk1rz>tctb(D 

mm&5o~~2Wnm<»mfi&&&m#yy-y km 7 a #?g 
j& $ v * a. ffi&Jntf y y y => y m 9 a xviSit * ^ 
JStfy-y-i- KK7 any- hS^£tiS/£i-5o ffiffisttf 
y >-y a^piffiic^jSLT, yy=>y&foi<D 
%& i mm—J-*RxiY^yy\ o, loaw^ttr 

[0 0 2 1] 7^-^K^H2±^, Jgtf;iiH^«J& 

-f 3Sit£i7L*°y ->y 3>-ii4 bs^^i^ffiicisig^^ 

y^y^vilgb, 9 b^l00~500nmCDJlJ¥-t^/?)<;£ 
tiT^-5„ itiffifet/Ky ->y = b±{C{iflfJ¥^i0n 
mt*_htf» y ^gftJH 5 atfSffMSftTV^o >&.mfi 
#y ->y 3VI9 b, 9 b<7}±l£fil!lJ¥#50~200rim 

<oiSB4.6&JS/K y im KM 7 b, 7 b^flMStlT^ 

5 0 isiest^y ->y ^yg4 b, <s}gfit/}?y >-y 3»n 

9 b, 9 b, i^it^JR^y-y-^ K7 b, 7b}ij£6t* 

[0022] 7 ^ -/u b'Mitm 2 ±^tj<y- h KftH 3 

XI-, S^J¥^500~1000nm»/Ky ->y ny-^/uf 

mmi 1 ^^^ttrv^o y-^st>'KWyio, 
1 oxroy- h^yi3st^sra)iii i{c=ii/^ htJs 
-/n 1 a, 11 amm^tix^^ a mm&&m#y 

t-f K7b, 7 b±<75jf HUSH ltay;?^ h*-;H 
lb, 11 b#flM£ttT^3o SF^i ilM^y 
WI«*-*1U, 1 lbrtlC7^5EI12M 
£*t-C*3«J, y-^KK>10i7;u?i!|!l 
2 S Mt^(Ci«ilifi^JS^y-y--C K7bi:7yP?IEil 2 

J?^500~2000 n m <D y r -f ^"/W^ -y ->^<— > 3 1 

[0023] rroiiigWTfi, ii®fei#y v-y =>>a^4 

#y ->y 3>ai4 o>foft%.tf*.my *y<»m.xi>m 

i-i^igfei^y ->y =vsf 4 bwf^ffifcisjgfeicTKy ->y a 
vm9b, 9b*«?KfiK$^ teffigt#y->y 3^f!9 

b, 9 b±.K.]*m&±J*#V<M KJH7 b, 7b« 
•Sit, KifcjfiiA«aKyf->f K7b. 7b{cr/u^ia^i 

[0 0 2 4] 02 S.^EI 3 tt»i£frffiO-Htt«l«:*-r 
X®»rffiiaT*feS„ 01*>P>@3SrfflV^TfSJfi*tt©— 

(A) •>!)3y|fil©±t > LOCOSfet<t , 37^ 
-/I' KiftftK 2 £200~800 n m^IlfT'ffM Lfcft, 7 



7 

#&S1£ l ±£ffiic y y K-^# y y = >m 4 £ 100 
fcBt 5 £10 n m£Jl±©BB?-eitai-S. 

[0025] zzx\ yyh'—ytfy^y^^mi&Z 

!>3^K4fc^*Mfc«ri»AbTfifi:i[S:P»U iiil&in; 
^il^DavRi Uti^ttiv^. roHJfe^T'fi, 10 

[oo26] (b) i/y =^a{kK5©, eetsR^ig 
M^^-r^i^}gfit*°y ->y 3VBi<75ffM^{-s * 

[0 0 2 7] (C) l/^h/^-y6|rvX^tU 
-> y =2 >g{tJg 5 y f-yf LT v- y =1 ^S^BI 5 a 20 

^Ht^ D¥ffl»tt,©->y 3 5 a ^ ; > K-^ 
#y *>y 3^M4 -bfcffM$tt-5„ 

*->-6£|&3H-5 0 ->y =>SflsR5 a Sr-v^^ t L 

-c y y K-y# y -> y = >m 4 fc y > <d4 * >n^x 

mm<»;> K,-y*°y ^y =^K4 Sr&ffifcWtL-ciSffi 
fit* y > y 3 4 a sr^-r a. -> y = ostein s a 
TSro/vK-T^y vy nvBi4(^(±y ^^a$h 
1\ y>-K-^y->y 3^K4*>e>/«c5ffi»fit3j<y •> 30 

!)3yl4b«$tl5 t 

[0 0 2 8] (D) 1 ±±B5K» X/N°^^y 

{-it) ffiMfcj£&JK#'J -fr-f KJI7 ^50~200n m(75flIJ¥ 

-Starrs. . 

(e) iiit^jR^y-y-^ KR7±ro, y-hffifli«5^ 
mz-uis* b^ffM-r^o 

[0 0 2 9] (F) ^X^->8a, 8b^v^ 40 

JUFs/y => ^Steins a^SfWi-5 0 
(g) mix, {Sjgfet^y^y =j»ji4 awiyfyy 

->y =2V^bl^5 atH/fy^^^tLTi 

< 0 rixtit), f£ffifc#y ->y 3VJI4 afcit^r^ 

yJ-yfU- h^jiV>iUffigi#y v-y =»VBI4 bttiy 

atffict^y -^y biotas 
©a^fe&Hiffl-cts. [aset^y ->y 3^4 aw^^ 50 
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W Kit 7 b&t«SlgSiJj?y v-y 3VBI9 b^PB#('ff^ 

[00 3 0] *<DgL '&M&ffi¥& 9 tCMO Sh7>v? 

500-1000 nm«)!iJ?T*itai-5 0 3 e>iCJBHIl£ 1 IK 
3y?^h*-;Hla, llb^MU 7^;ffil 
1 2 £JBJ* Lfc&, 7r>f y S"<— > a ^SI 1 3 

&500~2000nm©ttJp-?*lflW-3 (Hl#I) „ 
[00 3 1] ±iE3?J£W-4o^T, K«^&fi#y^ 
KiLTtt, y^f^yt^ K. 

s„ -LlEHiM-m, y > K-y*y ->y =>l4ti 
X-t^Wnb Lxy v^rffl^Tv^^, 

[0 0 3 2] 

Mf&tsti, ni^*«^i-s{Sffifet^y ->y => 

# . ^^oitiigfeiTK y -> y ^ ^ii-»7R^st>*7k*^ * v 

[0 0 3 3] fS*«2}'faic» i l £ #^SlCj3^T, ]g 

ftSfroa^^ h^«c€r«^-r-5iS}g^y ->y 3> 

[0034] mxm 4 ^E««>»jt*ft-en; -> y => > 
&itm*-?x*<D-m:Lxim<D-#})i/)) =t>mt^ 
v- vmmmoi&mKtfy yy ^>mtm.mm*m<DM 
isst^y vy a^iitffotJrt-, y-b«ffiffl»{sig^ 
#y ->y avMSr^y-y-'T KfkL, y-h*ffi<7?^^- 

mm^y?? vm<n>mm.xv v/ya^MJ: 5 

4 < , m*« 1 fcE«©HMIW«ltB*:«iii-5 ^ i i^T? 

[0 0 3 5] IS*«5iCfE«c»®iit*&T"«, Hl*3fi4 
WMJt*fe(7)XS (E) tCjo^-C, IS (F) Tfigt* 
ffl<D{£}g*n;# y -> y 3 vjRSr»rici-5««©tetefiiJJ? 

y ^y =iyi&±^t>mM&&mxv w vm&M&u 
is (f) fcjo^r, itjit^jK^y-y-^ KRat/iSfi 
et^y ->y }gfti*^ffl(D<g; 



(6) 



jg#t#y ->y ^^t&±ic&tfim?m<nw,m&&mx})i)- 
y ->y =-ymco±m^mm^m^v->)-4 Kn^ffM-r 

[0 0 3 6] ff*Jf 6 {Cffittoa^^&T-fi, it 3 
X»i4i^|E«(DS!lii*ftWX@ (F) ^fc^T, SiHS. 

&jR#y-y-f KBis.t)J<g}£fei^!J ->y 3>ii(75/^-^ 
(iiSjgftt^y ->y ^^m^^^^^^L^i/^cft^ffM 

1- 5 t * ? <7) 7 y 4 * is V t - i? v £- t£ < ir Z. t ifi X 
®}g^y->y n^mo^-^^ •yfy^ir^ Zbtf 

xz. ^^^^^js^B^^K-it-rsr t^r-tSo 

[Hi] ¥^ft$IEo-lite^£*1ierffi0-e;fc5 o 

[0 2] ^*jSro-^te0iJOHfl^Sr*-rxg»fffl0T- 

[03] mm%&<D-mmi<nm¥$:*-f2:nmmmx* 20 12 
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[0 5] ^S«lt7)KitXS(DSfj^^t-X@»fffl(a 

[0 6] ^*^i»Migxe»^^^-rxsifffi0 

[0 7 ] 2 <75MiiX@^*-rxS»rffi0-Cfc 

So 

[#-5§-»Ift0J!] 
1 ^v^>mm 

3 y-h^bn 

4a, 9a, 9 b {Sffift/tf y > V => >m 

4 b m&iritf v^v=>^m . 

6, 8 a, 8 b Ui/7, Ys<? — V 

7 i^itifi^Ji/Ky^-Y Km 

10 y-;*.s.i>*KW^ 

11 *° y -> y = v- / ?ju$mmmm 

lla, lib h*— 

77-f V V"<— ; > 3 ^ut 



[04] m^m^~mmm<DT.m (f) T'<n^^* 
[0i] 



1 3 



[0 2] 
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11b12 11 ) 5a 4b 12 

7b X l ■ ■ • A- ■ 1 ■ ■ \ 

1.2 7a 1l1,211a9b^ 



11b 




[04] 



L4a 



mmmmm 




(C) 





4a — 
















flllllf 
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